Food is essential component for sustaining life but if contaminated can cause illness and even death. Microbial contamination of ready-to-eat foods sold by street vendors and hawkers has become a major health problem. The objective of this study was to find out the presence of Shigella, Salmonella, E. coli and Vibrio spp. in different types of solid and liquid food samples consumed by students and staff members of East West University Aftabnagar, Dhaka, Bangladesh, using biochemical, molecular and antibiotic sensitivity techniques.
Introduction
Food is an essential component for sustaining life but if contaminated can cause illness and even death. Fortunately, the latter only happens in a minority of cases, although the morbidity associated with the millions of cases of food related illness worldwide has significant social and economic consequences. The street food is prepared on the streets and ready-to-eat, or prepared at home and consumed on the streets without further preparation [1] [2] [3] . Street vended food not only appreciated for their unique flavors, convenience and the role which they play in the cultural and social heritage of societies, it also become important and essential for maintaining nutritional status of populations . The street foods provide a source of affordable nutrients to the majority of the people especially the low-income group in the developing countries. However, street foods are frequently associated with diarrhoeal diseases due to their improper handling and serving practices. Microbial contamination of readyto-eat foods sold by street vendors and hawkers has become a major health problem. Street food vendors are mostly unacquainted of good hygiene practices (GHP) leading to diarrhoeal diseases. From the initial contamination of raw foods with pathogenic bacteria to subsequent contamination by vendors during preparation;
there are many factors that should be considered for the analyzing the hazards due to street foods. The vendors can be carriers of pathogens like E. coli, Salmonella, Shigella, Campylobacter and S. aureus who eventually transfer these food borne hazards to consumers [3] [4] [5] . In most cases, running water is not available at vending sites; hands and utensils washing are usually done in one or more buckets, and sometimes without soap. Wastewaters and garbage's are discarded nearby, providing nutrients for insects and rodents, which may carry food borne pathogens. The serving utensils used at the vending site are often contaminated with Staphylococcus sp. which may have originated from the vendors hands when they touch the food preparation areas, dish cloths and the water during dish washing and hand washing which indicates cross contamination between dish water, food preparation surfaces, and the food itself; consequently, perceive a major public health risk [6] [7] [8] . Street foods pose a major public health risk due to lack of basic infrastructure and services, difficulty in controlling the large numbers of street food vending is because of their diversity, mobility and temporary nature [9] [10] [11] [12] . A general lack of factual knowledge about the epidemiological significance of many street vended foods, poor knowledge of street vendors in Advances in Biomedicine and Pharmacy (An International Journal of Biomedicine, Natural Products and Pharmacy) basic food safety measures and inadequate public awareness of hazards posed by certain foods has severely hampered the deployment of a precise scientific approach to this very serious problem [12] .Therefore, the conditions of street food preparation and vending raise many concerns for consumer's health. Street vended foods like Samosa, Alur chop , Butter bon, Singara, Khichuri, Lemon juice, Cake, Chhola etc. sold in almost all the cities throughout Bangladesh are consumed by huge population and frequently associated with diarrhoeal diseases due to their improper handling and serving practices [13, 14] . An infection occurs when a pathogen enters the gastrointestinal tract and multiplies. Such pathogens are Salmonella (causing salmonellosis), Shigella (causing shigellosis), Escherichia coli and other Enterobacteriaceae [15] . Gastroenteritis is applied to diseases causing inflammation of the stomach and intestinal mucosa. Salmonella enterica (S. enterica) is one of the most common causes of human gastroenteritis worldwide and improper handling and digestion of inadequately cooked food primarily cause the infections. The death rate due to salmonellosis is higher in infants and among the very old. About 40,000-50,000 cases of salmonellosis occur each year, with 500-2000 deaths. The predominant pathogenic species responsible for salmonellosis in Bangladesh is S. Typhimurium because most isolates of these species showed multidrug resistance (MDR) to antibiotics [16, 17] . The present study aims to establish the hygienic status of street vended food and their impact in street foods contamination at East West area, Aftabnagar, Dhaka, Bangladesh
Materials and Methods

Methods
Eight different types of food samples were collected viz fried or baked pastry, potato fritter, butter loaf, snacks, khichdi, lemon juice, cake and chickpea around the Aftab nagar campus of East West University. After completing sample processing and incubation , colonies were closely observed and further confirmatory testlike biochemical test, serology, PCR, gram staining, and antibiotic sensitivity were performed.
Sample collection
To find out the presence of Shigella, Salmonella, E. coli and Vibrio spp. in different types of foods consumed by students and staff members of EWU, different food samples, solid and liquid items were randomly collected in a zip lock bag, from street vendors in the area around East West University, Aftabnagar, Dhaka.
Sample processing
Sample processing for Shigella spp.
Five gram (for solid and semi-solid) or, 5 ml (for liquid) of food samples were homogenized/mixed well with 45 ml of Trypticase Soy Broth (TSB) + 0.3% yeast extract (YE) supplemented with 0.3 µg/ml Novobiocin and incubated at 37ºC for 18-24 h. Enrichment broths were then inoculated onto MacConkey and Salmonella-Shigella (SS) agar plates and incubated in aerobic condition at 37 ºC for 18-24 h for selective growth of the organism.
Sample processing for Salmonella spp.
Five gram (for solid and semi-solid) or, 5 ml (for liquid) of food samples were homogenized/mixed well with 45 ml of BPW (Buffered Peptone Water) broth and incubated at 37 ºC for 18-24 h. This pre-enrichment broths were then transferred to enrichment broths, 0.1 ml of BPW was mixed with 9.9 ml of RVS (Rappaport Vassiliadis) broth and incubated at 42 ºC for 18-24h and 1 ml of BPW was mixed with Selenite Cysteine broth and incubated at 37 ºC for 18-24h. Enrichment broths were then inoculated onto BGA (Brilliant Green Agar), and XLD (Xylose lysine deoxycholate) agar plates and incubated in aerobic condition at 37 ºC for 18-24 h for selective growth of the organism.
Sample processing for Vibrio spp.
Five gram (for solid and semi-solid) or, 5 ml (for liquid) of food samples were homogenized/mixed well with 45 ml of APW (Alkaline Peptone Water) and incubated at 37 ºC for 18-24 h for enrichment. Enrichment broths were then inoculated in a selective culture media TTGA (Taurocholate-Tellurite-Gelatin Agar) and incubated at 37 ºC for 18-24 h in aerobic conditions for selective growth of the organism.
Sample processing for E. coli spp.
Five gram (for solid and semi-solid) or, 5 ml (for liquid) of food samples were homogenized/mixed well with 45 ml of Trypticase Soy Broth (TSB) + 0.3% yeast extract (YE) and incubated in aerobic condition at 37 ºC for 18-24 h for selective growth of the organism. Enrichment broths were then inoculated onto MacConkey agar plates and incubated in aerobic condition at 37 ºC for 18-24 h for selective growth of the organism.
Sample processing for the organism from water
Water samples were filtered by using 0.22 µ Millipore filter. And same procedure was followed for identification and characterization of microorganisms from water.
Colony Morphology Observation
After enrichment of organisms with enrichment broth like APW for Vibrio spp., Trypticase Soy Broth (TSB) + 0.3% yeast extract (YE) for E. coli, Trypticase Soy Broth (TSB) + 0.3% yeast extract (YE) supplemented with 0.3 µg/ml Novobiocin for Shigella and pre-enrichment & enrichment were done for Salmonella with BPW, SCB and RVB respectively, then inoculated onto different agar media and colony morphology was observed after over-night incubation.
Serology
Serology was done for Salmonella, Shigella, spp. identification.
PCR (Polymerase Chain Reaction)
The polymerase chain reaction (PCR) allows the fast and direct detection of virulence genes in a sample even without prior cultivation of the microorganisms. This is particularly useful for the detection of low-number contamination in food and also for the analysis of clinical samples. PCR primers have been developed successfully for several of the categories of diarrheagenic E. coli.
Gram staining
Gram staining (or Gram's method) is a method of differentiating bacterial species into two large groups (Gram-positive and Gram-negative).Gram staining differentiates bacteria by the chemical and physical properties of their cell walls by detecting peptidoglycan, which is present in a thick layer in Gram positive bacteria. A Gram positive results in a purple/blue color while a Gram negative results in a pink/red color. The Gram stain is almost always the first step in the identification of a bacterial organism. For the preparation of a bacterial smear from a pure culture, a cleaned glass slide and wipe with alcohol were taken. A drop of saline or distilled water was taken on a slide. A sterile loop or needle was used to touch an isolated colony and mixed in the water drop until just slightly turbid. Allowed air dry, heat fix and allowed it to cool. Now the slide was flooded with crystal violet and allowed to remain on the slide for 60 seconds. Crystal violet was washed off with running tap water, Gram's iodine was added on the slide and allowed to remain on the slide for 60 seconds and washed off with running tap water. 95% alcohol and 5% acetone solution were added for decolorization until the solvent flows colorless from the slide. Again it was rinsed immediately with running tap water and safranin was added for counter stain for 60 seconds, rinsed with tap water and allowed to air dry. At last the observation was done under microscope. If the organisms are gram negative, then the cells are decolorized by the alcohol-acetone solution and taken on a pink to red color when counter stained with safranin. If the organisms are gram positive then the cells retain the crystal violet and remain purple to dark color.
Results
In order to identify and characterize the enteric bacteria from the street foods we performed serology test for Shigella, Salmonella,Vibrio spp.and then PCR for E.coli.. But after serology, salmonella and Vibrio spp.were not found in any of food samples, leading us to the suspection of salmonella and Vibrio spp. like colonies. At the same time, serology for shigella with two different food samples, we confirmed shigella in Khichdi samples, for E. coli confirmation , five samples were analyzed by PCR E.coli was found in one food sample (Lemon juice) and rest of the bacteria were E. coli like colonies. Further Gram staining confirmed that the bacteria were gram negative bacteria. And finally their activity against tetracycline antibiotic was confirmed by antibiotic sensitivity test. 
Discussion
Food contamination in Dhaka City streets is mainly due to poor water quality and hygiene during food preparation, washing of utensils, poor personal and domestic hygiene, peeling of fruits long before consumption, and crowded, dusty and poorly maintained shopping areas. The location of shops alongside busy roads with heavy vehicular traffic, which increase airborne particles, or beside waste disposal sites and overcrowded dwellings, adds to the contamination. These findings demonstrate that the readyto-eat food vended in Dhaka City constitute an important potential hazard to human health. Although the street foods are very tasty, cheap in cost and readily available and hence people like to eat these type of foods on large scale, so there is an immediate need of such measures that will be taken to ensure that street are produced and stored hygienically at appropriate temperatures and well protected from flies, dust, wind, and all sources of contamination Provision of health education to the vendors and enforcing implementation of appropriate hygienic practices would improve food quality and make it hygienic.
Conclusion
This study has demonstrated that some of the most popular types of foods that are vended on the streets around Aftabnagar campus of EWU do not meet the required quality and safety levels. So the Local Government and the ministry should consider establishment of adequate facilities and utility services as well as provision of necessary information, education and training programmes for vendors and consumers. Our findings suggest the need of Good Manufacturing practices (GMP) and Good Hygiene Practices (GHP) in order to reduce street food contamination. 
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